
At t~acl~nent E
(excerpt from RFP)

’0             Information on Stressors Affecting Priority Sp~ies and HabitatS

1.    Alteration. of Flows and Other Effects of Water Management          .

HvdrOm’a~h Alterafiong..Al!.erat!0n Of. th.~ hydrogr.aph can .have wide ranging.eft ~e~s on
biological resources due to mrect and mdtrect effects.On habitat quantity and qua!ity ~by ¯
changes in flow. Flows may. affect aquatic habitat throughcharig~ in depth, velocity, w~tted
afeard, water quality, sediment transport, and other, factors. Flow.related stressors onfish;iwildiife~.
and riparian resources include inad~lmte flow, flow.variability, seasonal flow changes or flow
timing, stranding dueto flow fluctuation, lack of flushing floWS, lack of attractiofi flows~ lack~0f
channel forming flows,¯ saltwater intrusion, and other factors.

Changes in the hydrograph are linked to a number of other Stressors and processes in the "
ecosystem, and actions to address.these changes may have benefits for related stressors such as "water temperature, hydr61ogical isolation of floodplains~ migration barriers, geomorphicprocess

constraints, or-lack ofripari."an regeneration potential.             ¯

Restoration.actions .targeted at hydrograph alteration~couid include evaluation of water needs for
fish or wildlife, or assessment!revisiOn of water:managementoperations. Category .II! funds
Cannot.be used for. direct., acquisition Off’cater.                       ¯         ¯

Entrainm~n~ Direct m0rtalityt0 fisheries resources occurs as a result.ofunsereeneddiversions,diversio~ not screened, to. current standers, in0Perabiesereens’ and impingement.. The ¯

significance of this stressor 6ha fish population Varies. depending 6n thesiZ¢~ location,¯ type~
duration and timing of ~e diversion. Due to theinfluence of river flows and timing, of water
diversion on entrainment risk, there.is some. linkage.between entrainment and other water
management related stressors.                                          .. ¯

R~toration actions targeted ,at-rcduding entrainment, may include new fish screens, screen
rehabilitation, screenimprovements, or alternatives to scr~ning suchas consolidation Or
relocation of diversions. Alternative diversion m~h0ds such as in-gravel wells may als0 serve.to
reduce entrainment:.. "              - ...... "      .,

Migration Barriers and Strayin_~ Migration barriers Or del~ys may be caused by physical . ..
structures, i ~nsufficientflow over Shallowareas, inad~uat¢, attraction flows, adverse water
q .ualityconditions, delayed flooding ofmarshlands, or othet;ifactors. Barriers to movement of
migrating tish speciesare a stressor beciiuSe they may affecfthe physical conditi0n(.e~g., o :.
-mechanical¯ injurydu¢ to. diversi0ns,.¯ screens;~damsi~ etc.), physiological, conditiOn~e.g., Spawning.¯ ¯
re, adin.ess, smelting, etc.%, and/or ecological.statu~. (e:g., predation risk, run timing~ ou .tmigrant
survival, etc.) of anadrOmous tish: Barriers toupstream mOVement may pre.vent access to
upstream spawning habitat, and delays in upstream migration can increase Predation risks and.
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decrease spawning success. In addition, straying related to barriers tanresult in loss of adults to
the ~spawning .population if they are unablet9 locate suitable, spawning¯, habitat.

¯Barriers are often associated with othe~ stressors in the system, including water ~management
activities and the associated structures, and flow changes; and water quality de _grpdation related to
changes in land use..~ ¯

Restoration ~acfionsto address barriers caused byphysical s .tructures, water qUality,�o~ts, or
hydrological conditions"~ou!d include bypass arrangem~ts such as fish ladders, physical barrier
removal;, improvements ifi~ater qu.ali~, or flow changes or augmentation ~that prevent st aying.
.and allow passage

2. Floodplain and Marshplain Changes ¯ ¯

~ydrolog!cal ~solati0n of Fl0odplain orM~h~,lai". ~y~drol0gical is0|~tion of.the noodplain or
marshplain.occurs when there is a la~k of flow over.thee areas and/or a lack of return flow tothe
main channel..The ¯lack ¯of flow functionally isolates the floodplain from the main charm�l, and.
prevents ecologically beneficial, floodplain and river intcracti0ns such.as gravel irecruitment, fine
Sedimentdepositior~ 0nthe fioodplain~n~ent.input.to.the river, riparian zone reg~eration,. ¯
WOOdy de~br’is. ~’ecruit~’~ent; in~u~r~reati~.n ~)f Spawrl.ing.habiiat~ a~d,.other important pr0c~$se~.

Reco .rmection of the hydrological linkr bet3ve~n the river.and floodp!ain Can be addressed,¯through
a variety of physical, or hydrologic~ ¢h~nges, ih¢ludingimproved drainage connections between.

r̄estoration ofhy~ological links to historic floodplain areas.

ph~vsicai ~soiati0n 0f:Fiood~,ialn.or~l~i,," PhySical is01atior~0fthefloodplain or.
marshplainincludes habitat fragmentation, lossofsea$onal and tidal wetlandsdue to levee
construction~ or.other land use changes that physically, separate the floodplain or marshplain from
the m~nwat~ channeis~" Physical lisolation of these. ~.areas results in habitat discontinuities Which
d~ea~e their ~it~bi~ity f0~ ~quati~ andt~t~al..species. PhysiCal ~olation of~ the floodplain
or marshplain is ¢10Sely link.edwith hydm~ logical isolation, and related land use ~tressors on .the
ecosystem.~        .

Restoration actionsa~i~ed with ~fl~ptain.~,r m~plain habitat.could inc~u, de reconn~tion.
of the floodplainbr marshplain- to the water channel to allow amore natural inUndationcy¢le,
~ing:~tback~ lev~, ~0od byp~ ~, ~floodp|ain~emen¢, 0r.other meth~: Other ~tions
could include managed flooding ofhist0ric f!oo~!~ plain areas or sultab!eagricultural lands,.

Elimination0fFine Sediment R,epleni~enf~ Fine sediment repi~nishment Of floodplain and
marshplain ~.occurs when ~r~e ~ inundated by high flows ortidal action. This
procesg is interruptedbyiSolati6n of the floodplain.or marsh ~lain, and can result in decreased
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food production, and diminished,nutrient cycling.due .to a lack of fine sediment deposition
vegetated areas. Restoration actions that address hydrologic or physical isolation of the
floodplain or marshp!ain can also address this stressor.

3. Channel Form Changes

Alteration of Channel Foml. Alteration ofchannel form includes loss¯ of shallow waterhabitat
due to Channel reconfiguration, channel deepening", g, .lack of floodplain, degradation of ~~
habitat conditions; and loss of lotic conditions (fr~ ~ flowing str~aun conditic’~s)~ Thesechanges
result in reduced suitabili~ of in-channel or stream corridor.habitat for fisI~ md Wildlife specieS
due to changes in hydraulic~conditions, cover, predation risk, andother factors..

Channel form alterations are generally aimedat restoring natural physical processes within the
constraints of a managed system. Projectsmay include streambed alterationsto increase channel
complexity, substrate changes, restoration 9f.sloi~gh or mi~d-charmel island complexes,i or other
floodplain manipulations. ¯

Prevention of Channel Mear~dcr. channel meander is a natural process that contributes to
creation and maintenance of important aquatic and terrestrial habitat features, Preventing. ¯
channel meander can result in associated stressors such as channel.decpening, loss of shallow
water habitat .and channel complexity,. reduced gravel recruitment, riparian encroachment, and,
b~k armoring. Prevention of channel me ~ander is linked toother floodplainstressors, such as
isolation Of the floodplain, water management activities, changesin ~the hydrograph~ and lack of

" riparianvegetationl ...... ,

Actions whicbrestore.channel meander and/Or associated natural proc~ses may. include ¯
protection 0f existing riparian:be!tS or creation of new.riparian areas, increasing channel
complexity through structural modification, and construction¯ of setback leveeS. "

Isolation or Elimination Of Sidechannels and Trib~t~_~’ies., Isolation of sidechannels or tributaries
due to structural ~:hanges or Watermanagem~t actions can lead to a loss ofwoodydebris
recruitment, loss of rearing and spawninghabitat, loss of refuge habitat, ~nd decreased food.
production for fish and Wildlife species. This stressor is linked to other floodplain related
stres~ ,rs such ~ floodplain isolation,.prevention ofchannel meander, !and. use changes, and
alteration ofthe hydrograph.

Actions which restore processes associated.With tributaries .and sidechannels could includemain
channelchanges~ structural"modifications t0,habitat in existing charmels, or reconnection
isolatedchannels 0r.tributaries.

Reduction of Gravel Recruitment. ReduCtion of gravel recruitment results in a direct 10ss of
spawning habitat, andthe potential for increased.gravel armoring that makes gravel bedsless
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suitable for spawning.. , This s~essor is related to other floodplain processes such as channel
meander, and water management actions that affect flood flows and floodplain inundation:

¯ Gravel recruitment actions may. include gravel source identification, @awning gravel acquisition,
. gravel introduction, spa.wning gravel improvement.projects, or measures tO increase natural
gravel recruitment.

Channe!.A_e~eradation Due to Fine Sedlment._~. Accelerated erosion or decreased ~ent
¯ transport capacity can resultin changes in channel form.by increasir g the del~0~ Sifion offine
sediments in the streamchannel. ~ Increased fine sediment loads are~ lflen detrimental to salmonid
species because they decrease the suitabilityofspawning gravels, and they are a less productive
substrate for growth of aquatic invertebrates and other food organisms.

Fine "sediment 10ads,are closely linked to :land use practices that influence er0~ion, watershed
management in upstream areas, gravel recruitment, and channel form changes that influence
.sediment transport capacity. Restoration actions related to fine sediment management could
include.site-specific or watershed-wide; efforts to decrease sediment input, mechanical removal-
Of existing sediment, or increases insediment transpo~ capacity due to watei:management
changes

¯ L0ss~of Existing .Riparian.Zone.or L~k of Regeneration: P0tent],!: Loss o.fthe riparian zone can
be a stressor on tlie ecosystem byredUcing-f0od, supplies for fish and wildlife, eliminating ¯ ¯¯
Shad .ed Riw~rine,Aq~atic (SRA) habitat, reducing channel complexity, and ~eliminating cover and
nesting habitat..Since the.riparian zones are typicalIy .associated withfloodplalnS andriver ~
banks, they are linked to other stressors such asflo0dplain isoiation,i prevention of charmel:
meander, and watermanagernent activities.: ~The .restriction o freaky riparian¯areas t0 sections Of
levee createsa ~lose association between riparian habitatand levee maintenance practiCeS such as¯ " "
riprapping or bumingi .... ’ .

Riparian.restoration projects could include riparian �ordd0r easem~its~ rehabililati0n of rip’an
areas., riparian protection plans~ landus~, changes, restoration of adjacent land for buffer.zones,
and foraging and~nesting habitat; " ~           ~,: ’ ’ - ..... . . :

Increased Contamina~t.~.. Increased contaminant loads canbe caused: by urban runoff, .
agricultural runo~ mine drainag¢~ r~finede~, wasteWater tre.atm~t plhnts.and other point Or .....
non-point pollution soumes. They can be. a~tre~soron .the ecosystem due 1o acute or¯chronic "
toxicity on aquatic organisms, including fish, and may be particularly deleterious for y~ung~ life "
stages offish tha~ may hav~ Ionger.¢xpos~ir¢ and higher sensitivity.to toxic compounds.

Increased contaminant.loads are related to oth~stressors in the system, including land use " ¯
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practices and hydrograph alterations. ¯ ¯ . .

Contaminant control actions may include identification of pollutant sources, evaluation of
ēffects, remediation, monitoring, or education in order.to identify and reduce impactson
salmonids and otheraquatic resources.                                   ¯

Inc~,ased Salini _W. Increases in salinity are a specific type ofwater quality stressor on freshwater
or esmarinespecies associated with the North Bay and.portions of Suisun Marsh and the Delta.
Increased. salinity may be due to water management, op,~rati0nofdivers!ons or struc~ ~tures., runoff
etc. Salinity increases are linked to water management ,ndland.use stressors. In: the North Bay,
Salinity is .linked~to historical land uses.

Actions.to decrease salinity.in freshwater.areaS. Could include revised land usepractices,flow
alterations, runoffcontr01, or other measures.            :

Increased Nu~cnt or Carbon Input. Increased input of nutrientsfrom agricultural runoff,
wastewater treatment, and .other sources can be an ecosystem stressor,.andmay be associated
with low dissolved oxygen or other water quality stres~0~ !n particular, low dissolved oxygen
levels can link this stressor to related.migration barriers. Restoration actions Which limitthe
deleterious input of large quantities of nutrients may include agricul .tural runoffcontrol,
wastewater treatment, flow management, in cdtiCalar~:as, or other’ measures.

Increased Mobilization of Contaminant~ Dueto Di.edgine~ Dredging can be astressor On the
ecosystem.due to increased turbidity, cont&ninant mobilization, or.associ~.ted.dredge spoil
disposal issues. In some cases, turbidityand contaminant mobilization canresult in acute:or
chronic .toxicity problems for aquatic spec, ies: Land based dredge spoil disposal may have.
associated terrestrial-habitat impacts on plant ..and Wildlife species~

Wedging related restoration actions may address methods for controlling turbidity effects, " ¯
preventing mobilization of toxic compounds, facilitating ~safe dredge Spoil disposal, or
developing, beneficial uses for dredge spoil.

$., Water Temperature                                                       ..

High water temperatures are asttes~or.on manycold water aquatic species, and ma~, be~auS~
by. lack of ripari~.shade; lower floWs~ increased water Surface area, warm.water inflow, or other
factors. Warm water temperatures can adversely affect spawning.or rearing habitat, ~]ally.:
for salmonidS..Since high water temp~ can affectmultiple.life stages.of a s~, ]..es, its
impact on the egg, fry,~ and srnolt’lifestages ofsalmonids can result in a substan,, tial cumulative
mortality effect,                                    ...

Water temperature is closely correlated to aii’ temperature in.many cases, but may be.heavily:
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influenced by the. related stressors 0fhydrograph alteration (particidarly below large reservoirs)
or lack of riparian shade.

Water ~ ~e~..p~erature, related.actionsnot ~�iuded as part ofhYdrograph alterations or ,riparian. ~."
revegetation.may include increased modeling or monitoring work, and e~aluaf!0n of additional
temperature managem~t options.

6. Undesirable Species Interactions . ¯ .. " " ¯ " ¯

" Introduction of New Exoti~ Speci¢~... In~uc: :~,m 0fnew exotic species Can occur¯ fi’om ballast
¯ water discharge, inadvertent release ofexotic species, or intentional introducfi0nofexotic
species for other reasons. Exotic.species represent a predatory and compeiit!ve threat tO native
species, and can compromise beneficial uses of native fish, wildlife, and plants, control.of
exotic species introductions is Closely linked tO educational efforts associated with human
.disturbance of the ecosystem,. In addition, an overall improvement in ec0systemhealth can
decrease the system’s vulnerability to colonization.by exotic ~@eCies.-

Actionswhich address introductionof ex0ticspecies may be regulatory or ~educational in nature,
and may include specific actions aim ed.at preventing new exotic species introductions:

Elevaied Pre~lati6n and Com_~etiti0h ~ses~~ Predation and competition are natural mortality ¯
factors that may have an unnaturally:sig6ificant effect on native fish populationswhen they are
¯ intensified by introduced species, habitat changes that favor predatofsor introduced.speciesl or
other changes that increase ~e vulnenibility ~fthe.piey...~Elevated losses of native species may
Occurdue tO siriped bass predation., bther i~troduced~predatory species, .competition for ~iest sites
by introduced bii-d .species,,i:Ompetition:fqr f~oodre~o~es b~.introduced fish or molluskspecies,
and other factors: This stressor is directly, relatetlto introduction Of~xotic species,and to water
management.actiVities .or land use.~tions that may.al~er:.habit~t- Conditionsin favor of predators
or introduced c~mpctitors ....

Predator or competitor cOntr01 ~acfionsmayinclude ~0ntrol or eradication progr’_’_’_’_’_’_’_’_m~, habitat-
modifications to decrease, unnaturally high predation, or research projects related to exotic
species control.                                                        .~

Competition from Introduced Plant~. :Competition from introduced plant species may ~clude
invasive aquatic plants Sucii ~s Hydri!!~ inva=v¢ riparian zone plants.such asAnmdo, or - ¯
invasivesalt marsh plan~s. These species ~an Outcompetenative. species that.provide a better
food  upply fornative  kllif   i ,.or  hey. c : be pro|ific:that
problems, for o .th,~- beneficial land andwater uSe~.such .as agri~u!.ture; water supply, or ~..

na’cigafion. This stressor is directly related to introduction of new exotic species.      .

,Minimizing deleterious impacts from exotic plant species may involve control efforts,

¯ o, ts~ RFP Cmegoryiii
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eradication programs, ~ucation pmgrarns,,orother measures~

7. Adverse Fish and Wildlife Harpest Impacts                   ~

Fish¯ and wildlifc harvest is a direct mortality factor Which- can have adver~ effects at the. .
populationlevel under ~.certain. ". circum,qances, .These cirmnns~ces may include ocean and
   ’eshWater overhan, (particularly in cases of d pl - l  Imon rum), poaching, or inadequate
fishing regulations related tO size Iimit~ or fishing.locations. Poaching of migrating adult salmon
after they have entered the tributaries can be parficularly.detrimentaI,~ since most of thes~ fish ¯
would, have succ¢~llyspawne~ md contributed to greater smolt production. ¯ ’

Potential restoration actions maybe related to either legal or illegal harvest, and-could in¢It~de
research projects, or improved management tools or techniques.               ¯

8. Population Management

Population manag~nent s~essor~ include migratory pathway changes caused by physical
(e.g., water diversion or ban-iers)or biolo~cal (e-g-, genetic) factors, and inadequate reproductive
capacity due tosmall ornon-existentspawning populations. These stressors can result in
reduced production ofsmolts due to poorspawmng success or.adverse outmigration condifions~

~.. Population. management s~essor s are .~-elated to artificial propagation offish and the associatedgenetic and management implications, and alsoto water.management activities that may result in

migratory pathway changes.

Population management actiOnS �otdd include, genetic investigations related, to wild stocks;
.actions to/improve monitoring, sampling, or management of stocks: and establishing or

"~supplementing salmon populations. " .~     ¯ ¯             "

9. Land Use                       "

~. Grazing is a land Use stressor that may be mar~fested~ as a loss ofriparian habitat,
~u,~l_ t_ty that ..c~.~ adversely affect .ben. efi¢ial use~ of

my offish.and wildlife habitat. ~C_n’azing is related to Otherstressors in the ~)systmn, including other land uses and water quality. ..... -

Actions "addressing~pmblems related to grazing may include land usechanges, fencing, erosion

.~n~,~land m~gement;P~Jec~’ developmentor.ether me~-es°f~ent% .... Water q~lity. ~xmtrol actions, w~er~hed., pl~ing

~~ Gravel milling is a land use stressor that can reset in decreasedgravel
recruitment, increased fine sediment¯ input,decreased quality of spawning and rearing habitat,
increased predation due tO gravel pits, warmer water temperatures, stream chafinel instability;
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and deleteriouschanges in channel form~ These~hanges can~reduce the suitability ofinstream
physical habitat for many species, ~md may Cause associated water quality problcms~ .Gravel
mining is linked to other land use actions, as well as floodplain isolation stressors.

Actions addressing impacts assoc!atedWith gravel:mining could include channel ~.abilizafion
measures, spawning gravel augmentation, erosion contmlmeasures,.land use Changes, alteration
of n~ing practices,prevention of gravel pit capture by the Stream, or other measures...

~̄ Urbanization of the watershed may lead to loss Of riparian habitat,, habitat..
fragmentation, drainag of wetlands,- encroachrnentinto tliefioodplain, pollutant nmoff,and
other impacts on the ecosystem. These stressors result in decreased habitat suitability, and can
impairother beneficial uses ofthesystem~due tO.changes in water qua!.ity or needs for more
intensive water management (such as flood control actions). Urbanization is related to otherland
use stressors, as well as water quality issues and floodplain isolation.                    -.

Restoration measures aimed at urbanization impacts may be regulatory, edufational, planning
oriented, or related.to .land acquisition.              ¯ ¯ ¯                       ¯

F0re~try and A~icu!tu~.al Practices; .Forestry and a~icultural.practices in the Wate~’shed. can be
StressorS due to conversion of.floodplain to agricultural u~e, lands~bsidence~ incr"eased~.eros!0n~ "
loss of]:abitat cornpl~x.i~y; and. water quality degradation. ’This can result in .decreased suitability
Of an axea for fish.and, wildlife habitat, water supply, agriculture, or oth~ beneficial~uses.
Fo~’eStry and agricultural practicesare related to otherland use stressor, as well as water quality
concerns and floodplain isolation~

Resloratio~ actions,related to the~;e practices ,may. be site-specific or Watershed-wide, and may
include planning efforts, educational programs, acquiring easementsor buffer zones, or
¯ developing technical management practices .......

10, Artificial Propagation offish

Artificial .propagation of fish can be a stressor on the wild population due:to genetic c.~h~nges and.
related fimess concerns associated with.hatchery management, run or stock ~hybridization, altered
timing.0f.runs, effects of smoit,releases’ on wildpopuiati0ns, intzodueti0n of pathogens,
incidental.spring run mo .rtality, increased striped bass populations, and Other factors. Artificial
propagation activities are related to.overallpopulation management stressors:       .

Restoration actions related to artificial propag .~tion could include evaluation 0f ~xisting hatchery
.operations, assessment ofnew hatchery needs, or studies of hatchery impacts andbenefits .....
HatcheD’ expansion planning is notincluded in the 1997 category IIIfunding cycle:

1L Human Disturl~ance. ¯ .... "
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Human diSturban~ of fLsh and wildlife populations or habitat by anglers, bo~ers, andother.
recreational users could include disturbance ofnest sites, trampling of salmon redds,.and boat

habita~ The disturbance lead to habitat and adversewakedamage SRA degradation
effvcts on fishor wildlife populaf!’ons.

Restoration actions addressing other slressors can be made more effective by implem, enting
associated education Or other actions tO limit human,disturbance, The education actions could
serve to increase overal! public awareness,, or,may target particularaudiences tO modify,behavlor.

Wildfire is a poiential stressor on the ecosystem due to the associated loss of habitat, particularly
in riparian zones. Ecosystem: stress ndat~! to tim may be intentional, as in the case using fire for
clearing levees, or it can be related to increased frequency of fire in riparian zones near urban

Restoration actions related to fire management may include d~veloPment of alternatives io use of
fire for levee rv aintenancv, and control of fire,withinriparian corridors (particularly in urban
areas).
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